In extracts from the youngest leaves ofArena sativa, Hordeam vulgare, Zea Mays, Pisum sativum, Phaseolus vulgaris, Lactuca sativa, and four pyrrolizidine alkaloid-bearing species of Heliotropium, the activities of ornithine decarboxylase, close to V.n, ranged between traces and 1.5 nanomoles per hour per gram fresh weight when based on putrescine formed during incubation with labeled orDithine. The arginine decarboxylase activities in the same extracts ranged between 8 and 8000 nanomoles per hour per gram fresh weight being lowest in the borages and highest in oat and barley. a-Difluoromethylornithine and a-difluoromethyharginine inhibited ornithine and arginine decarboxylases, respectively, in all species. Agmatine, putrescine, spermidine, and spermine were found in all, diaminopropane in eight, and cadaverine in three species.
recovered from the reaction mixtures by thin layer electrophoresis. The presence of the inhibitors did not affect the formation ofthe amines in reaction mixtures containing oat or tomato leaf extracts.
The aim of this study was to evaluate the importance of the above artifacts in enzyme assays of other plant species and to estimate ODC and ADC activities in those species. Special attention has been paid to Heliotropium. In previous experiments (6) , H. angiospermum revealed rather low ODC and ADC activities in leaves with very high levels of alkaloids containing a pyrrolizidine moiety which-as strongly indicated by many studies (5)-derives from two molecules of Put. The four Heliotropium species examined here differ significantly in the pyrrolizidine alkaloid levels (4, 7) . Since the interfering decarboxylation was less pronounced in phosphate than in Tris. HCI buffer, phosphate buffer was used throughout this study.
MATERIALS AND METHODS Plant Material. Seeds of Avena sativa, cv Garry; Hordeum vulgare, cv Boone; Zea mays, cv Truckers White; Pisum sativum, cv Alaska and the dwarf cv Little Marvel; Phaseolus vulgaris, cv Commador, and Lactuca sativa, cv Black Seeded Simpson were supplied by the Carolina Biological Supply Company and germinated in flats in a mixture of peat and vermiculite on a windowsill with southern exposure. First leaves (green cotyledons including apices, in the case of lettuce) were sampled on the 4th day after germination. Heliotropium plants were grown in the greenhouse from seeds or cuttings as previously described (6) . H. angiospermum (2165.6)3 youngest leaves, including apices, were sampled from the same flowering plants as in the previous experiments. Flowering H. procumbens (2118) and H. indicum (2112) originated from Mexico, while H. spathulatum (2175) originated from California. The sampled leaves were immediately frozen and kept at -80°C until analyzed.
Analyses. Homogenization, (NH4S04 fractionation, dialysis, ODC and ADC assays, and thin layer electrophoresis procedures as well as the sources of chemicals were identical as previously described (6) . Spectrapor membrane tubings with mol wt cutoff of 3500 and Na phosphate buffer (pH 8.0) were used; in some cases buffers with different pH were also applied. The added substrates corresponded to 1.0 and 2.5 mm final concentration. Extraction of amino acids and polyamines as well as the HPLC procedures were also the same as previously used. However, in addition to compounds previously separated, Lys, cadaverine, and N'-acetyl derivatives of Put, Spd, and Spm were also moni- 
RESULTS
The levels of free basic amino acids and polyamines revealed a very broad range depending on the plant family and the species tested (Table I ). The highest levels of Arg were found in the legumes and lettuce; they were over 10-fold higher than those in the grasses and the borages. The levels of Orn were much lower than those of Arg in all species except for H. spathulatum and H. indicum. A very high lysine content was found in corn, pea, and bean leaves.
The total polyamine level was highest in the legumes and lowest in the borages. Great variations in the contents of particular amines were observed depending on the species. Agm was found in all species; it showed the highest concentration in the legumes and the lowest in the borages. At a detectibility threshold of 1 angiospermum and H. indicum; in the presence of Orn, the conversion of Arg into Orn did not exceed 12%.
As indicated by differences between the '4C02-and 4(C-Putbased activities for-ODC, decarboxylation of Orn not due to ODC occurred in crude extracts from all tested species (Table  II) (Tables III and IV) . The ADC activities varied greatly both within and between plant families. They were highest in oat4 and barley leaf extracts; but in corn the activity was one-fiftieth as high. Equally large differences were found between pea and bean leaf extracts. Heliotropium species exhibited the lowest ADC levels; pH-dependent differences in the ADC activities were about 25 to 30% when tested at pH between 7.0 and 8.5. Taking into account partial losses of Agm, due to its oxidative degradation during incubation, the true ADC activities might have been 10 to 15% higher in the species in which this artifact occurred. In the grasses, Heliotropium, and lettuce the ADC activity was precipitated with (NH4>S04 at 25 to 70% saturation whereas in the legumes it was found mainly in the 0 to 25% saturation fraction.
Under the incubation conditions a partial conversion of Agm into Put was observed; it ranged between 2% (oat, barley) and 90% (lettuce, H. spathulatum) of total Agm produced. This 4 In the present experiments, the oat ADC showed a 4-fold higher activity than in previous studies (6) , in phosphate as well as Tris-HCI buffer. The seeds were taken from the same batch in both cases; they were stored for about 6 months at room temperature. In the previous study, the seedlings were grown in the greenhouse; in this study, they were grown on a well-illuminated windowsill. conversion was apparently responsible for the significant differences in the '4C02-based activities between extracts incubated with [1-_4C]Arg and [U-'4C]Arg, especially in the species with a high degree of Agm conversion, which also showed a relatively low ADC activity. Negative results were obtained in a preliminary search for putrescine synthase in extracts from bean, lettuce, and H. spathulatum leaves using [U-'4C]Agm in the presence of added Om and Mg (16) . This enzyme, found in Lathyrus sativus (15) , is involved in one ofthe two known pathways leading from Agm to Put in higher plants (13) . DFMA inhibited the ADC activity in the leaf extracts from all species.
DISCUSSION
The results presented here indicate that the interfering '4CO2 release may be a rather widespread artifact in ODC assays, its extent being dependent on the species as well as on the leaf age, as indicated by H. indicum. The interference of the nonspecific Arg decarboxylation in ADC assays seems to occur rather rarely; it was apparent here only in Heliotropium and only in two of four species. Since Put formation seems to be the most reliable method of assaying the activity of crude or partially purified ODC, monitoring the possible interference of amine oxidases during incubation becomes of great importance. These enzymes are widespread in plants (13) and apparently are the principal catabolizers of amines. The search for N'-acetylated polyamines, known to be involved in polyamine catabolism in animals (11), gave negative results in all plant species tested here.
In all 10 species belonging to four different families the ODC activities, extracted with 0.2 M phosphate buffer from very young leaves, were very low or negligible, compared to ADC activities. Recently, an ODC activity tightly bound to chromatin has been reported for germinated barley seeds; this activity being four times higher than that of the cytosolic ODC (10) . If 
